Topical Amphotericin B solid lipid nanoparticles: Design and development.
The present work is focused on design and development of topical Amphotericin B solid lipid nanoparticles (SLNs) to improve the therapeutic antifungal activity. Amphotericin B loaded SLNs were prepared by novel solvent diffusion method and were characterized for particle size, zeta potential, drug entrapment, surface morphology, in vitro antifungal activity, ex vivo permeation, retention and skin-irritation. Optimized SLNs were spherical with average size of 111.1±2.2nm, zeta potential of -23.98±1.36mV and 93.8±1.8% of drug entrapment. Characterization of Amphotericin B SLNs by differential scanning calorimetry, Fourier transform infrared spectroscopy and Powder X-ray diffraction studies revealed absence of interaction between Amphotericin B and lipid. Amphotericin B is well dispersed in the lipid matrix without any crystallization. The SLNs were lyophilized with and without cryoprotectants to evaluate the stability and it was observed that the particle size of the SLNs significantly increased in SLN formulations lyophilized without cryoprotectant. The optimized SLN 5 formulation exhibited 2 fold higher drug permeation as compared to plain drug dispersion and higher zone of inhibition in Trichophyton rubrum fungal species. Formulation was found to be stable at 2-8°C and 25±2°C for the period of three months. Results of present study indicate that SLNs are suitable carriers for entrapment of poorly water soluble drugs and for enhancement of therapeutic efficacy of antifungal drug.